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2QH# SRWHQWLDO# LPSDFW# RI# DLU# SROOXWDQWV# RQ
HFRQRPLF#ZHOIDUH#LV#WKHLU#HIIHFW#RQ#DJULFXOWXUDO#FURSV/
LQFOXGLQJ# DQQXDO# DQG# SHUHQQLDO# VSHFLHV1# #3ROOXWDQWV
PD\# DIIHFW# SURFHVVHV# ZLWKLQ# LQGLYLGXDO# SODQWV# WKDW
FRQWURO# RU# DOWHU# JURZWK# DQG# UHSURGXFWLRQ/# WKHUHE\
SRWHQWLDOO\# LQFUHDVLQJ# RU# GHFUHDVLQJ# \LHOGV# RI
DJULFXOWXUDO#FURSV1# #3RVVLEOH#SK\VLRORJLFDO#HIIHFWV#RI
SROOXWDQWV#LQFOXGH=#GHFUHDVHG#SKRWRV\QWKHVLV>#FKDQJHV
LQ#FDUERK\GUDWH#DOORFDWLRQ># LQFUHDVHG#IROLDU# OHDFKLQJ>
GHFUHDVHG# QXWULHQW# XSWDNH># LQFUHDVHG# VHQVLWLYLW\# WR
FOLPDWLF# VWUHVV/# SHVWV/# DQG# SDWKRJHQV># GHFUHDVHG
FRPSHWLWLYH# DELOLW\># DQG# GHFUHDVHG# UHSURGXFWLYH
HIILFLHQF\1##7KHVH#SK\VLRORJLFDO#HIIHFWV/#LQ#FRQMXQFWLRQ
ZLWK# HQYLURQPHQWDO# IDFWRUV# DQG# LQWUDVSHFLHV
GLIIHUHQFHV#LQ#VXVFHSWLELOLW\/#PD\#DIIHFW#FURS#\LHOGV1

$LU#SROOXWDQWV#WKDW#PLJKW#GDPDJH#SODQWV#LQFOXGH
62 /#12 /#SHUR[\DFHW\O#QLWUDWH# +3$1,/# DQG#YRODWLOH5 [
RUJDQLF#FRPSRXQGV#+92&V,1# #7KHVH#SROOXWDQWV#PD\
KDYH# GLUHFW# HIIHFWV# RQ# FURSV/# RU# WKH\#PD\# GDPDJH
FURSV# LQGLUHFWO\# E\# FRQWULEXWLQJ# WR# WURSRVSKHULF
+JURXQG0OHYHO,#R]RQH#DQG2RU#DFLG#GHSRVLWLRQ/#ERWK#RI
ZKLFK#GDPDJH#SODQWV1##7URSRVSKHULF#R]RQH#LV#IRUPHG
E\#SKRWRFKHPLFDO#UHDFWLRQV#LQYROYLQJ#92&V#DQG#12 /[
ZKLOH#62 #DQG#12 #FDXVH#DFLGLF#GHSRVLWLRQ1##5 [

:KLOH# DOO# RI# WKHVH# DLU# SROOXWDQWV# PD\# LQIOLFW
LQFUHPHQWDO#VWUHVVHV#RQ#FURS#SODQWV/#LQ#PRVW#FDVHV#DLU
SROOXWDQWV# RWKHU# WKDQ# R]RQH# DUH# QRW# D# VLJQLILFDQW
GDQJHU#WR#FURSV1##%DVHG#SULPDULO\#RQ#(3$·V#1DWLRQDO
$FLG#3UHFLSLWDWLRQ#$VVHVVPHQW#3URJUDP# +1$3$3,/4
WKLV# DQDO\VLV# FRQVLGHUV# R]RQH# WR# EH# WKH# SULPDU\
SROOXWDQW#DIIHFWLQJ#DJULFXOWXUDO#SURGXFWLRQ1##

7KLV#DQDO\VLV#HVWLPDWHV#WKH#HFRQRPLF#YDOXH#RI#WKH
GLIIHUHQFH# LQ# DJULFXOWXUDO#SURGXFWLRQ#EHWZHHQ# 4<<3
DQG#5343#WKDW#LV#SURMHFWHG#WR#UHVXOW#IURP#SDVVDJH#RI
WKH#4<<3#&$$#$PHQGPHQWV#+&$$$,1##7KH#DQDO\VLV#LV
UHVWULFWHG#WR#D#VXEVHW#RI#DJULFXOWXUDO#FRPPRGLWLHV/#DQG
H[FOXGHV# WKRVH# FRPPRGLW\# FURSV# IRU#ZKLFK# R]RQH
UHVSRQVH#GDWD# DUH#QRW# DYDLODEOH1# #)UXLWV/#YHJHWDEOHV/
RUQDPHQWDOV/# DQG# VSHFLDOW\# FURSV# DUH# DOVR# H[FOXGHG
IURP# WKLV# DQDO\VLV# IRU# D# YDULHW\# RI# UHDVRQV/#PRVWO\
UHODWHG# WR# WKH# DEVHQFH# RI# D# QDWLRQDO# OHYHO# EHQHILWV
PRGHO# +IRU# YHJHWDEOHV# DQG# VSHFLDOW\# FURSV,# DQG
GLIILFXOWLHV#LQ#TXDQWLI\LQJ#WKH#SK\VLFDO#LPSDFWV#RI#DLU
TXDOLW\#FKDQJHV#DQG#WKHLU#DVVRFLDWHG#HIIHFW#RQ#ZHOIDUH
+IRU#RUQDPHQWDOV,1##7R#HVWLPDWH#WKH#HFRQRPLF#YDOXH#RI
R]RQH# UHGXFWLRQV# XQGHU# WKH# &$$$/# DJULFXOWXUDO
SURGXFWLRQ#OHYHOV#H[SHFWHG#IURP#SRVW0&$$$#VFHQDULR
R]RQH# FRQGLWLRQV# DUH# ILUVW# FRPSDUHG# ZLWK# WKRVH
H[SHFWHG#WR#EH#DVVRFLDWHG#ZLWK#R]RQH#OHYHOV#SURMHFWHG
XQGHU#WKH#SUH0&$$$#VFHQDULR1##(VWLPDWHG#FKDQJHV#LQ
HFRQRPLF# ZHOIDUH# DUH# WKHQ# FDOFXODWHG# EDVHG# RQ# D
FRPSDULVRQ#RI#HVWLPDWHG#HFRQRPLF#EHQHILWV#DVVRFLDWHG
ZLWK#HDFK#OHYHO#RI#SURGXFWLRQ1

Ozone Concentration Data

)RU#WKLV#DQDO\VLV/#WKH#68039#LQGH[#²#D#FXPXODWLYH
LQGH[# RI# R]RQH# FRQFHQWUDWLRQV# RYHU# D# VSHFLILHG
WKUHVKROG#+3139#SSP,#²##ZDV#VHOHFWHG#WR#FRQIRUP#ZLWK
WKH# UHFHQW#(3$# R]RQH#1$$46# EHQHILWV# DQDO\VLV15
7KH# 68039# LQGH[# LV# RQH# RI# VHYHUDO# FXPXODWLYH
VWDWLVWLFV#WKDW#HPSKDVL]H#SHDN#FRQFHQWUDWLRQV#+LQ#WKLV
FDVH#E\#XVH#RI#D#WKUHVKROG,/#DQG#PD\#FRUUHODWH#PRUH
FORVHO\#WR#FURS#GDPDJH#WKDQ#GR#XQZHLJKWHG#LQGLFHV16

##6KULQHU#HW#DO1/#4<<3>#1$3$3/#4<<414

##$EW#$VVRFLDWHV/#4<<;15

##/HIRKQ#HW#DO1/#4<;;16
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%HFDXVH#FURS#SURGXFWLRQ#GDWD#DUH#DYDLODEOH#DW#WKH QRW# FRQGXFWHG# IRU# WKH#ZLWKLQ# 83NP# RI# D#PRQLWRU
FRXQW\#OHYHO/#WKH#ORZHVW#OHYHO#RI#DJJUHJDWLRQ#WKDW#FRXOG ORFDWLRQV1##7KH#DJULFXOWXUDO#DQDO\VLV#LV#RQO\#FRQGXFWHG
EH# XVHG# IRU#R]RQH# LQGLFHV# LV# DOVR# WKH# FRXQW\# OHYHO1 XVLQJ# WKH# IXOO# QDWLRQDO# H[WUDSRODWLRQ# RI# R]RQH
7KHUHIRUH/#PRQLWRU#OHYHO#GDWD#QHHGHG#WR#EH#DJJUHJDWHG PRGHOLQJ#UHVXOWV1
WR#D#FRXQW\#OHYHO1

7KUHH# PDLQ# VWHSV# DUH# XVHG# LQ# WKH# SURFHVV# RI
HVWLPDWLQJ#WKH#FRXQW\0OHYHO#68039#YDOXHV=

+4, 4<<3#KRXUO\#R]RQH#FRQFHQWUDWLRQV#REWDLQHG
IRU#DOO#DYDLODEOH#PRQLWRUV#IURP#(3$*V#$,56
V\VWHP17

+5, )RU# HDFK# FRXQW\# FHQWURLG/# WKH# 4<<3#KRXUO\
GDWD# IURP# WKH# FORVHVW# VHW# RI#PRQLWRUV# DUH
WHPSRUDOO\0# DQG# VSDWLDOO\0DGMXVWHG# XVLQJ
8$009# PRGHOLQJ# GDWD# +DV# GHVFULEHG# LQ
$SSHQGL[#&,/#DQG# WKH#68039# LV#FDOFXODWHG
IRU#HDFK#PRQLWRU#IRU#HDFK#PRQWK1##

+6, $# GLVWDQFH0ZHLJKWHG# DYHUDJH# 68039# LV
HVWLPDWHG# IRU# HDFK# PRQWK# IURP# WKH
WHPSRUDOO\0# DQG# VSDWLDOO\0DGMXVWHG# PRQWKO\
YDOXHV1

2QH#GLIIHUHQFH#EHWZHHQ#WKH#DJULFXOWXUDO#DQDO\VLV
DQG# WKH#KHDOWK#DQDO\VLV# LV# WKH# WUHDWPHQW#RI#GLVWDQFH
H[WUDSRODWLRQ1##7KH#KHDOWK#HIIHFWV#UHVXOWV#LQ#WKLV#;45
DQDO\VHV#DUH#FDOFXODWHG#ILUVW#IRU#WKH#SRSXODWLRQ#OLYLQJ
ZLWKLQ# 83#NP#RI#PRQLWRUV/#DQG# WKHQ# IRU# WKH#ZKROH
FRXQWU\# E\# H[WUDSRODWLQJ# WKH# DLU# TXDOLW\# PRGHOLQJ
UHVXOWV#WR#SURYLGH#XQLYHUVDO#FRYHUDJH1##7KH#DLU#TXDOLW\
PRGHOLQJ#UHVXOWV#QHDU#WR#PRQLWRUV#DUH#EHOLHYHG#WR#EH
PRUH# FHUWDLQ# WKDQ# WKH#PRGHOLQJ# IRU#PRUH# UHPRWH
DUHDV1##7KH#OHVV#FHUWDLQ#DLU#TXDOLW\#PRGHOLQJ#UHVXOWV#LV#D
YHU\#LPSRUWDQW#LVVXH#IRU#WKH#DJULFXOWXUDO#DQDO\VLV/#DV#WKH
PDMRULW\# RI# WKH# FRPPRGLW\# FURSV# DUH# JURZQ# LQ
ORFDWLRQV# VRPH# GLVWDQFH# IURP# R]RQH# PRQLWRUV1
%HFDXVH#RQO\#D# VPDOO#SRUWLRQ#RI#FURSODQG# LV#ZLWKLQ
83NP#RI#DQ#R]RQH#PRQLWRU/#WKH#DJULFXOWXUDO#DQDO\VLV#LV

Calculation of the SUM06 Statistic

7KH#KRXUO\#R]RQH#FRQFHQWUDWLRQV#DUH#VFUHHQHG#WR
LGHQWLI\# WKRVH# WKDW# HTXDO# RU# H[FHHG# 3139# SSP/# DQG
WKHVH#YDOXHV#DUH#VXPPHG#WR#REWDLQ#D#´UDZµ#PRQWKO\
68039#LQGH[=

,Q#WKLV#DQDO\VLV/#WKH#68039#VWDWLVWLF#ZDV#FDOFXODWHG
RQ#D#PRQWKO\#UDWKHU#WKDQ#D#GDLO\#EDVLV/#UHIOHFWLQJ#WKH
VDPH#KRXUV#RI#WKH#GD\#DV#LI#GDLO\#VWDWLVWLFV#KDG#EHHQ
LQGLYLGXDOO\# FDOFXODWHG1# # $OWKRXJK# D# FRPSOHWHQHVV
FULWHULRQ#KDG#EHHQ#XVHG#WR#VHOHFW#PRQLWRUV/#WKHUH#ZHUH
VWLOO# PLVVLQJ# GDWD# IRU# VRPH# LQFOXGHG# PRQLWRUV1
7KHUHIRUH/# WKLV# ´UDZµ# VWDWLVWLF# ZDV# DGMXVWHG# E\# D
FRPSOHWHQHVV# UDWLR/# WKH# SURSRUWLRQ# RI# KRXUV# ZLWK
DYDLODEOH#GDWD#WR#WRWDO#KRXUV#LQ#WKH#SHULRG#+HLWKHU#45#LQ
D#GD\#RU#693#LQ#D#630GD\#PRQWK,/#LQ#RUGHU#WR#DGGUHVV
PLVVLQJ#GDWD#DV#IROORZV=

7KH#DVVXPSWLRQ#LPSOLFLW#LQ#XVLQJ#D#FRPSOHWHQHVV#UDWLR
LV#WKDW#WKH#GLVWULEXWLRQ#RI#KRXUO\#R]RQH#YDOXHV#IRU#WKH
PLVVLQJ#GDWD# LV# WKH#VDPH#DV# WKH#GLVWULEXWLRQ# IRU# WKH
DYDLODEOH#GDWD1

October to April Ozone 
Concentration Data

$JULFXOWXUDO# FURS# VHDVRQV# H[WHQG# WKH# 0D\# WR
6HSWHPEHU#SHULRG#XVHG#LQ#WKH#KHDOWK#DQDO\VLV/#DQG#WKH
68039# LQGH[# LV# FXPXODWLYH/# UHTXLULQJ#GDWD# IRU# WKH
HQWLUH#DJULFXOWXUDO#VHDVRQ1# #7R#DGGUHVV# WKH#QHHG# IRU
68039# LQGLFHV# LQ# PRQWKV# EHWZHHQ# 2FWREHU# DQG
$SULO/#4<<3#PRQLWRULQJ#GDWD#IURP#$,56#ZHUH#XVHG#00

7KH# DQDO\VLV# UHIOHFWV# WKH# DSSOLFDWLRQ# RI# D# 83# SHUFHQW7

FRPSOHWLRQ#FULWHULRQ/#HQVXULQJ#WKDW#LQFOXGHG#PRQLWRUV#KDYH#DW#OHDVW
45#KRXUV#RI#GDWD#IRU#DW#OHDVW#KDOI#WKH#GD\V#LQ#WKH#PRGHOLQJ#VHDVRQ1
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QR# WHPSRUDO0# RU# VSDWLDO0DGMXVWPHQWV#ZHUH#PDGH# WR
UHIOHFW# SRWHQWLDO# R]RQH# FRQGLWLRQV# LQ# IXWXUH# \HDUV
RXWVLGH#RI#WKH#PRGHOLQJ#VHDVRQ18

Yield Change Estimates

7KHUH# DUH# VHYHUDO# VWHSV# LQYROYHG# LQ# JHQHUDWLQJ
\LHOG#FKDQJH#HVWLPDWHV1# #7KH#ILUVW# LV#WKH#VHOHFWLRQ#RI
UHOHYDQW# R]RQH# H[SRVXUH0UHVSRQVH# IXQFWLRQV
+PLQLPXP# DQG# PD[LPXP,# IRU# HDFK# FURS# LQ# WKH
DQDO\VLV1# # # 2]RQH# GDWD# DW# WKH# FRXQW\# OHYHO# DUH
WUDQVIRUPHG# LQWR# DQ# LQGH[# VXLWDEOH# IRU# XVH# LQ# WKH
VHOHFWHG#IXQFWLRQ+V,#WR#HVWLPDWH#FRXQW\#OHYHO#SUHGLFWHG
\LHOG#ORVVHV#IRU#ERWK#WKH#SRVW0&$$$#DQG#SUH0&$$$
VFHQDULRV1# #,Q#WKH#QH[W#VWHS/#WKH#SURSRUWLRQ#RI#HDFK
FRXQW\# WR# WKH# QDWLRQDO# SURGXFWLRQ# RI# HDFK# FURS# LV
FDOFXODWHG#WR#SHUPLW#QDWLRQDO#DJJUHJDWLRQ#RI#HVWLPDWHG
\LHOG# ORVVHV1# # )LQDOO\/# WKH# SRVW0&$$$# # VFHQDULR
SHUFHQWDJH#UHODWLYH#\LHOG#ORVV#+35</,#LV#FRPSDUHG#WR
WKH#PLQLPXP#DQG#PD[LPXP#35</#IRU#WKH#SUH0&$$$
VFHQDULR1##(DFK#VWHS#LV#GLVFXVVHG#LQ#PRUH#GHWDLO#EHORZ1

Exposure-Response Functions

<LHOG# LPSDFWV# UHVXOWLQJ# IURP# FKDQJHV# LQ# IURP
R]RQH#FRQFHQWUDWLRQV#DUH#HVWLPDWHG#XVLQJ#H[SRVXUH0
UHVSRQVH#IXQFWLRQV#WKDW#DUH#VSHFLILF#WR#HDFK#FURS#EHLQJ
DQDO\]HG1# #7KLV#DQDO\VLV#ZDV#UHVWULFWHG# WR#HVWLPDWLQJ
FKDQJHV# LQ# \LHOGV# IRU# WKRVH# FRPPRGLW\# FURSV# IRU
ZKLFK# FRQVLVWHQW# H[SRVXUH0UHVSRQVH# IXQFWLRQV# DUH
DYDLODEOH#DQG#WKDW#DUH#LQFOXGHG#LQ#QDWLRQDO#DJULFXOWXUDO
VHFWRU#PRGHOV1##&RQVLVWHQW#ZLWK#(3$·V#R]RQH#1$$46
EHQHILWV# DQDO\VLV/# ZH# XVHG# 1DWLRQDO# &URS# /RVV
$VVHVVPHQW# 1HWZRUN# +1&/$1,0EDVHG# H[SRVXUH0
UHVSRQVH#IXQFWLRQV#WKDW#ZHUH#GHULYHG#XVLQJ#D#:HLEXOO
GLVWULEXWLRQ#IRU#DYDLODEOH#GDWD/#DQG#D#450KRXU#68039
R]RQH#LQGH[1

Minimum/Maximum Exposure-
Response Functions

([SHULPHQWDO# GDWD# WR# HYDOXDWH# WKH# UHVSRQVH# RI
FURSV# WR# R]RQH# KDV# EHHQ# FROOHFWHG# IRU# D# OLPLWHG
QXPEHU#RI#FURSV#XQGHU#WKH#1&/$1#SURJUDP1##7KH
REMHFWLYH#RI#WKLV#SURJUDP#ZDV#WR#HPSOR\#D#FRQVLVWHQW
H[SHULPHQWDO# PHWKRGRORJ\# WR# SURYLGH# FRPSDUDEOH
UHVXOWV# DFURVV# FURSV1# # 7KH# FURSV# LQFOXGHG# LQ# WKH
1&/$1# H[SHULPHQWV# DUH# FRUQ/# FRWWRQ/# SHDQXWV/
VRUJKXP/#VR\EHDQV/#ZLQWHU#ZKHDW/#SRWDWRHV/# OHWWXFH/
NLGQH\#EHDQV/#WRPDWRHV/#DQG#KD\1##)RU#PDQ\#FURSV/#WKH
1&/$1#SURJUDP#HYDOXDWHG#WKH#HIIHFWV#RI#R]RQH#RQ
VHYHUDO#GLIIHUHQW#FXOWLYDUV1##$OWKRXJK#QRW#QHFHVVDULO\
UHSUHVHQWDWLYH#RI#WKH#IXOO#UDQJH#RI#YDULDELOLW\#LQ#FURS
UHVSRQVH/#WKH#UHVXOWV#IRU#GLIIHUHQW#FXOWLYDUV#GR#SHUPLW
LGHQWLILFDWLRQ#RI#D#UDQJH#RI#UHVSRQVLYHQHVV1##7KH#PRVW
WROHUDQW#DQG#UHVSRQVLYH#UHVSRQVH#IXQFWLRQV#DUH#XVHG#WR
UHSUHVHQW#PLQLPXP#DQG#PD[LPXP#LPSDFWV/#ZLWKLQ#WKH
OLPLWV#RI#DYDLODEOH#GDWD1

8VH#RI#FXPXODWLYH#H[SRVXUH0UHVSRQVH#IXQFWLRQV#LV
UHODWLYHO\# UHFHQW/# DQG# IHZ# H[SHULPHQWV# KDYH# EHHQ
GHVLJQHG#RU#UHSRUWHG#LQ#WHUPV#RI#WKH#68039#LQGH[1
%HFDXVH# WKH# 1&/$1# SURJUDP# XVHG# D# FRQVLVWHQW
SURWRFRO#DQG#GHYHORSHG#D#GDWDEDVH#RI#H[SHULPHQWDO
FRQGLWLRQV#DQG#UHVXOWV#IRU#DOO#RI#LWV#VWXGLHV/#8161#(3$·V
(QYLURQPHQWDO#5HVHDUFK#/DERUDWRU\#+(5/,#ZDV#DEOH
WR#XVH#RULJLQDO#GDWD#IURP#1&/$1#VWXGLHV#WR#GHYHORS
68039# H[SRVXUH# UHVSRQVH# IXQFWLRQV# IRU# PRVW
1&/$1# FURSV # +/HH# DQG# +RJVHWW/# 4<<9,1# # # ,Q9

DGGLWLRQ/#WKH#DJULFXOWXUDO#PRGHO#XVHG#LQ#WKLV#DQDO\VLV
GRHV#QRW#UHIOHFW#QRQ0FRPPRGLW\#FURSV#VXFK#DV#OHWWXFH/
WRPDWRHV/# SRWDWRHV/# DOIDOID/# WREDFFR/# WXUQLSV/# DQG
NLGQH\# EHDQV1# # 7DEOH# )04# SUHVHQWV# WKH# H[SRVXUH0
UHVSRQVH#IXQFWLRQV#XVHG#LQ#WKLV#DQDO\VLV1##)LQDOO\/#RQH
FRPPRGLW\#FURS/#VSULQJ#ZKHDW/#ZDV#H[FOXGHG#EHFDXVH
WKH#1&/$1# H[SRVXUH0UHVSRQVH# IXQFWLRQ#ZDV# RQO\
GHYHORSHG#IRU#ZLQWHU#ZKHDW1

(VWLPDWHG# UHVSRQVLYHQHVV# RI# D# JLYHQ# FURS# WR
R]RQH#YDULHV#ZLWKLQ#WKH#1&/$1#GDWD1##7KLV#UDQJH#RI
UHVSRQVH# LV# SDUWLDOO\# H[SODLQHG# E\# WKH# SURJUDP·V

$,56#GDWD#IRU#DOO#8161#PRQLWRUV#ZHUH#VFUHHQHG#XVLQJ#WKH#838

SHUFHQW#FRPSOHWHQHVV#FULWHULRQ#IRU#HDFK#PRQWK1##$OO#KRXUO\#GDWD
ZDV#FRQYHUWHG# WR#SDUWV#SHU#PLOOLRQ#DQG# URXQGHG# WR# WKH#QHDUHVW 'DWD#ZHUH#QRW#VXIILFLHQW#WR#GHYHORS#IXQFWLRQV#IRU#WRPDWRHV
313334#SSP1# RU#KD\1

9



The Benefits and Costs of the Clean Air Act, 1990 to 2010

F-4

HYDOXDWLRQ#RI#VHYHUDO#FXOWLYDUV#IRU#VRPH#FURSV>#R]RQH IXQFWLRQ1##)RU#HDFK#FURS/#WKH#IXQFWLRQ#GHPRQVWUDWLQJ
VHQVLWLYLW\# YDULHV# DFURVV# FXOWLYDUV1# # ,Q# DGGLWLRQ/# WKH WKH#ORZHVW#R]RQH#FRQFHQWUDWLRQ#DW#D#43#SHUFHQW#\LHOG
FRQGLWLRQV# IRU# GLIIHUHQW# H[SHULPHQWV# YDULHG# GXH# WR ORVV# UHSUHVHQWV# WKH# PD[LPXP# UHVSRQVH/# DQG# WKH
YDULDWLRQV#LQ#ORFDWLRQ/#\HDU/#DQG#DGGLWLRQDO#WUHDWPHQWV IXQFWLRQ#ZLWK#WKH#KLJKHVW#FRQFHQWUDWLRQ#DW#43#SHUFHQW
LQFOXGHG# LQ# VRPH# H[SHULPHQWV1# #1R#RQH# H[SRVXUH0 \LHOG#ORVV#UHSUHVHQWV#WKH#PLQLPXP#UHVSRQVH1##7DEOH#)0
UHVSRQVH#IXQFWLRQ#FDQ#EH#DVVXPHG#WR#EH#UHSUHVHQWDWLYH 4# UHSRUWV# WKH# PLQLPXP# DQG# PD[LPXP# H[SRVXUH0
RI# DOO# FXOWLYDUV# LQ# XVH/# RU# RI# DOO# HQYLURQPHQWDO UHVSRQVH#IXQFWLRQV#IRU#HDFK#FURS1##7ZR#FURSV/#SHDQXWV
FRQGLWLRQV#IRU#FURS#SURGXFWLRQ1##7R#GHYHORS#D#UDQJH DQG# VRUJKXP/# GLG# QRW# KDYH# PXOWLSOH# 1&/$1
RI# EHQHILWV# HVWLPDWHV# WKDW# UHIOHFWV# WKLV# YDULDWLRQ# LQ H[SHULPHQWV#RQ#ZKLFK#WR#EDVH#D#FRPSDULVRQ#RI#WKH
UHVSRQVLYHQHVV/# D# PLQLPXP# UHVSRQVLYHQHVV# DQG# D UHVSRQVLYHQHVV#RI#GLIIHUHQW#FXOWLYDUV#RU#WKH#YDULDWLRQ
PD[LPXP#UHVSRQVLYHQHVV#IXQFWLRQ#ZHUH#VHOHFWHG#IRU LQ#UHVSRQVH#ZLWK#GLIIHUHQW#H[SHULPHQWDO#FRQGLWLRQV1
HDFK# FURS1# # # ,Q# DFWXDOLW\/# D# QXPEHU# RI# GLIIHUHQW
FXOWLYDUV#DUH#SODQWHG#E\#SURGXFHUV/#DQG#VR#DFWXDO#R]RQH ,Q#WKLV#DQDO\VLV/#WKH#PD[LPXP#DQG#PLQLPXP#\LHOG
UHVSRQVH# ZLOO# EH# D# ZHLJKWHG# DYHUDJH# RI# WKH FKDQJH# UHVXOWV# DUH# XVHG# WR# ERXQG# D# XQLIRUP
UHVSRQVLYHQHVV#RI#HDFK#FXOWLYDU#WR#LWV#R]RQH#FRQGLWLRQ GLVWULEXWLRQ#RI#SRVVLEOH#\LHOG#FKDQJH/#UHFRJQL]LQJ#WKDW
DQG#LWV#SURSRUWLRQ#RI#WRWDO#DFUHDJH1##,W#LV#LPSRUWDQW#WR WKLV# GLVWULEXWLRQ# UHIOHFWV# RQO\# NQRZQ# SRWHQWLDO# \LHOG
QRWH#WKDW#WKHVH#YDOXHV#GR#QRW#QHFHVVDULO\#ERXQG#WKH ORVVHV1##(DFK#SHUFHQWLOH#FKDQJH#LQ#\LHOG/#LQFOXGLQJ#WKH
DQDO\VLV/#VLQFH# WKH#QXPEHU#RI#FXOWLYDUV#HYDOXDWHG#E\ PLQLPXP# DQG# WKH#PD[LPXP/# LV#XVHG# WR# HVWLPDWH# D
1&/$1# LV#VPDOO# UHODWLYH# WR# WKH#QXPEHU#JURZQ# IRU GLVWULEXWLRQ#RI#SRVVLEOH#FKDQJHV#LQ#HFRQRPLF#ZHOIDUH
PDQ\#FURSV1# +VHH#EHORZ,1

)RU#WKH#FURSV#XVHG#LQ#WKLV#VWXG\/#(5/#FRQGXFWHG
DQ# DQDO\VLV# WR# LGHQWLI\# WKH# R]RQH# FRQFHQWUDWLRQ
UHTXLUHG#WR#UHGXFH#\LHOGV#E\#43#SHUFHQW#IRU#HDFK#FURS
FXOWLYDU#XVLQJ#LWV#450KRXU#68039#H[SRVXUH0UHVSRQVH

Table F-1
Ozone Exposure-Response Functions for Selected Crops (SUM06)

Ozone Index Quantity Crop Function Duration (Days) (Months)

Median Median
Experimental Duration

SUM06 Max Cotton 1-exp(-(index/78)^1.311) 119 4

SUM06 Max Field Corn 1-exp(-(index/92.4)^2.816) 83 3

SUM06 Max Grain Sorghum 1-exp(-(index/177.8)^2.329) 85 3

SUM06 Max Peanut 1-exp(-(index/99.8)^2.219) 112 4

SUM06 Max Soybean 1-exp(-(index/131.4)^1) 104 3

SUM06 Max Winter Wheat 1-exp(-(index/27.2)^1.0) 58 2

SUM06 Min Cotton 1-exp(-(index/116.8)^1.523) 119 4

SUM06 Min Field Corn 1-exp(-(index/94.2)^4.307) 83 3

SUM06 Min Grain Sorghum same as max (see above) 85 3

SUM06 Min Peanut same as max (see above) 112 4

SUM06 Min Soybean 1-exp(-(index/299.7)^1.547) 104 3

SUM06 Min Winter Wheat 1-exp(-(index/72.1)^2.353) 58 2

Source: Lee and Hogsett (1996)
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Calculation of Ozone Indices

7KH# 68039# LQGH[# LV# FXPXODWLYH/# DQG# VR# LV
VHQVLWLYH# ERWK# WR# WKH# GXUDWLRQ# RYHU# ZKLFK# LW# LV
FDOFXODWHG# DQG# WR# WKH# VSHFLILF# PRQWK+V,# ZLWKLQ# D
JURZLQJ#VHDVRQ#WKDW#DUH#LQFOXGHG#LQ#LW1##)RU#HDFK#FURS
LQFOXGHG# LQ# 1&/$1# R]RQH# H[SRVXUH0UHVSRQVH
H[SHULPHQWV/#WKH#SHULRG#RI#R]RQH#H[SRVXUH#UHIOHFWHG
RQO\# D# SRUWLRQ# RI# WKH# FURS·V# JURZLQJ# VHDVRQ1#7KH
GXUDWLRQ#RI#WKH#1&/$1#H[SHULPHQWV#ZDV#SURYLGHG#E\
(5//#DQG#UHIOHFWV# WKH#GXUDWLRQ#RI# WKH# IXQFWLRQ# WKDW
SURYLGHV# WKH# PHGLDQ# UHVSRQVLYHQHVV# WR# R]RQH
H[SRVXUH1##%HFDXVH#FURSSLQJ#VHDVRQV#YDU\#DFURVV#WKH
8161/#WKH#R]RQH# LQGH[#XVHG#WR#FDOFXODWH#FRXQW\0OHYHO
FKDQJHV#LQ#\LHOG#GXH#WR#R]RQH#PXVW#UHIOHFW#WKH#ORFDO
VHDVRQ#IRU#HDFK#FURS1##7R#FDOFXODWH#WKH#68039#LQGH[
IRU#WKH#DSSURSULDWH#JURZLQJ#VHDVRQ/#VWDWH0OHYHO#GDWD#RQ
SODQWLQJ# DQG# KDUYHVWLQJ# GDWHV# ZDV# XVHG# LQ# WKLV
DQDO\VLV1 ##7R#FDOFXODWH#WKH#FXPXODWLYH#68039#LQGH[/:

WKH#H[SHULPHQWDO#GXUDWLRQ#IRU#HDFK#FURS#ZDV#DQFKRUHG
RQ#WKDW#FURS·V#KDUYHVW#GDWH#LQ#HDFK#VWDWH#LQ#RUGHU#WR
PRVW# FORVHO\# DSSUR[LPDWH# WKH# UHOHYDQW# SHULRG# RI
H[SRVXUH# IRU# \LHOG# DQDO\VLV1# #7KH# KDUYHVW# GDWH#ZDV
DVVXPHG#WR#EH#WKH#ILUVW#GD\#LQ#WKH#PRQWK#RI#KDUYHVW/#VR
WKDW#WKH#68039#LQGH[#LQFOXGHV#WKH#PRQWKV#XS#WR#EXW #
QRW#LQFOXGLQJ#WKH#KDUYHVW#PRQWK1#%HFDXVH#WKH#EDVHOLQH %HFDXVH# WKH#EHQHILWV# DQDO\VLV#GLG#QRW# UHTXLUH# D
DQG#UHJXODWRU\#R]RQH#GDWD#ZHUH#GHYHORSHG#DV#PRQWKO\ UHJLRQDO# OHYHO# RI# GLVDJJUHJDWLRQ# DQG# WR# PLQLPL]H
68039#YDOXHV/# IRU# WKH# ILUVW#PRQWK#RI# WKH#GXUDWLRQ FRPSXWDWLRQDO# EXUGHQV# WKH# HFRQRPLF# DQDO\VLV# ZDV
SHULRG#WKH#SURSRUWLRQ#RI#UHPDLQLQJ#GD\V#WR#GD\V#LQ#WKH FRQGXFWHG# DW# D# QDWLRQDO# OHYHO1# # 2]RQH# GDWD# DQG
PRQWK#ZHUH#XVHG#WR#DGMXVW#WKH#PRQWKO\#68039#YDOXH1 HVWLPDWHG#\LHOG#UHVSRQVHV/#KRZHYHU/#ZHUH#GHYHORSHG#DW
#7KH#68039# LQGH[#ZDV#FDOFXODWHG#XVLQJ#WKH#FRXQW\ D#FRXQW\# OHYHO1# #7R#FRQGXFW#D#QDWLRQDO#DQDO\VLV/# WKH
OHYHO# R]RQH# GDWD# GHYHORSHG# LQ# WKH# SULRU# VHFWLRQ/ FRXQW\#OHYHO#\LHOG#FKDQJH#HVWLPDWHV#ZHUH#ZHLJKWHG#WR
VXPPHG# IRU# WKH# QXPEHU# RI# PRQWKV# RI# 1&/$1 GHYHORS#D#VLQJOH#QDWLRQDO#SHUFHQW#UHODWLYH#\LHOG#ORVV#IRU
H[SHULPHQWDO# GXUDWLRQ/# ZLWK# WKH# H[SRVXUH# SHULRG HDFK# FURS# UHODWLYH# WR# WKH#SRVW0&$$$# VFHQDULR/# IRU
DQFKRUHG#RQ#WKH#XVXDO#KDUYHVW#PRQWK#IRU#HDFK#FURS1 ERWK#WKH#PLQLPXP#DQG#WKH#PD[LPXP#\LHOG#UHVSRQVHV1;

7KH#IRUP#RI#WKH#H[SRVXUH#UHVSRQVH#IXQFWLRQV#LV
DQ# H[SRQHQWLDO# IXQFWLRQ# EDVHG# RQ# D# :HLEXOO
GLVWULEXWLRQ#RI#WKH#RULJLQDO#1&/$1#GDWD/#HVWLPDWHG#WR
SUHGLFW#D#\LHOG#ORVV#UHODWLYH#WR#FRQGLWLRQV#RI#´FOHDQ#DLUµ
+FKDUFRDO# ILOWHUHG2]HUR# R]RQH,# /# RU# D# ]HUR# 68039
YDOXH1##7KH#UHVXOWLQJ#HTXDWLRQ#LV#LQ#WKH#IRUP#RI=

ZKHUH=

<#  SUHGLFWHG#UHODWLYH#\LHOG#ORVV
+35</,/#H[SUHVVHG#DV#D#GHFLPDO
YDOXH#+L1H1/#QRW#PXOWLSOLHG#E\#433#WR
UHSRUW#DV#D#SHUFHQW#ORVV,/#DQG
UHODWLYH#WR#D#]HUR#68039#+RU#FOHDQ
DLU,#FRQGLWLRQ

68039  FXPXODWLYH#68039#R]RQH#VWDWLVWLF
DW#D#VSHFLILHG#OHYHO#RI#VSDWLDO
UHSUHVHQWDWLRQ/#LQ#SSP

%/#&  VWDWLVWLFDOO\#HVWLPDWHG#SDUDPHWHUV/
XQLWOHVV

Calculation of County Weights

:HLJKWV#EDVHG#RQ#4<<:#FURS#SURGXFWLRQ#GDWD #ZHUH<

XVHG# WR# UHSUHVHQW#DOO#\HDUV# LQ# WKLV#DQDO\VLV# +4<<3# WR
5343,1# #%HFDXVH#ZHDWKHU# DQG#RWKHU# FRQGLWLRQV#PD\
FKDQJH#WKH#SURSRUWLRQ#RI#FRXQWLHV*#SURGXFWLRQ#WR#WKH
WRWDO#QDWLRQDO#SURGXFWLRQ#LQ#HDFK#\HDU/#ZHLJKWV#EDVHG

##86'$/#4<;71##6RPH#VWDWHV#GLG#QRW#KDYH#H[SOLFLW#JURZLQJ:

VHDVRQV#UHSRUWHG#IRU#FHUWDLQ#FURSV#GXH#WR#WKH#ORZ#SURGXFWLRQ#LQ
WKHVH#VWDWHV1##,Q#WKHVH#FDVHV#D#SUR[\#VWDWH#JURZLQJ#VHDVRQ#ZDV#XVHG1
,Q#PRVW#RI#WKHVH#FDVHV#WKH#SUR[\#JURZLQJ#VHDVRQ#ZDV#WDNHQ#IURP
D# VWDWH#ZLWK#DQ#DGMRLQLQJ#ERXQGDU\#ZLWKLQ# WKH# VDPH#JHRJUDSKLF
UHJLRQ1##3HDQXW#HPHUJHQFH#DQG#KDUYHVW#GDWHV#ZHUH#WDNHQ#IURP#WKH
8161#(3$#3HVWLFLGH#5RRW#=RQH#0RGHO05#+35=0,#GDWD/#86#(3$
4<<61 GDWH#ZDV#VSHFLILHG#WR#EH#IURP#WKH#ILUVW#WR##WKH#47WK#RI#D#PRQWK/#WKH

##7KLV#DQDO\VLV#UHTXLUHG#´URXQGLQJµ#VRPH#PRQWKV=#LI#D#KDUYHVW;

GDWH#ZDV#VSHFLILHG#WR#EH#IURP#WKH#48WK#WR#WKH#HQG#RI#D#PRQWK/#WKH
:459#LQGH[#ZDV#FDOFXODWHG#XVLQJ#WKDW#PRQWK·V#GDWD>#LI#WKH#KDUYHVW ##86'$#4<<;D1

:459# LQGH[#ZDV#FDOFXODWHG#XVLQJ# WKH#SULRU#PRQWK·V#GDWD#DV# WKH
ILQDO#PRQWK#LQ#WKH#H[SRVXUH#SHULRG1

<
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RQ#D#VLQJOH#\HDU#PD\#ELDV#WKH#HVWLPDWHV#WR#VRPH#H[WHQW1 7R#FUHDWH#WKH#QDWLRQDO#SHUFHQW#FKDQJH#LQ#\LHOG#IRU
7KH# ZHLJKWV# ZHUH# FDOFXODWHG# E\# GLYLGLQJ# WKH HDFK#FURS/#WKH#UHVXOWV#RI#WKLV#HTXDWLRQ#DUH#PXOWLSOLHG
SURGXFWLRQ#OHYHO#RI#D#FURS#LQ#D#FRXQW\ #E\#WKH#VXP#RI E\# WKH# FRXQW\# OHYHO#ZHLJKWV# DQG# VXPPHG# IRU# HDFK43

DOO#VWDWHV·#UHSRUWHG#SURGXFWLRQ#IRU#WKDW#FURS1 ##7KHVH VFHQDULR#+PD[LPXP#DQG#PLQLPXP,#DQG#IRU#HDFK#\HDU144

FRXQW\#ZHLJKWV#ZHUH#DSSOLHG# WR# WKH#SHUFHQW# UHODWLYH 7DEOH#)05#SUHVHQWV#WKH#UHVXOWLQJ#SHUFHQW#\LHOG#FKDQJHV
\LHOG#ORVV#UHVXOWV#IRU#HDFK#FRXQW\/#DV#GLVFXVVHG#EHORZ/ WKDW#ZHUH#XVHG#DV#LQSXWV#WR#WKH#HFRQRPLF#PRGHO1
WR#GHYHORS#D#QDWLRQDO#OHYHO#\LHOG#FKDQJH#HVWLPDWH1

Calculation of Percent Change in Yield

7KHUH#LV#DQ#LVVXH#DVVRFLDWHG#ZLWK#DSSO\LQJ#WKH#\LHOG
ORVV# IXQFWLRQV# WR# DQDO\VLV# RI# DOWHUQDWLYH# UHJXODWRU\
SURILOHV1##7KH#IXQFWLRQV#SURYLGH#D#SUHGLFWHG#\LHOG#ORVV
UHODWLYH#WR#´FOHDQµ#DLU/#ZKLOH#SROLF\#DQDO\VLV#QHHGV#WR
FRPSDUH# SROLF\# RSWLRQV# ZLWK# D# EDVHOLQH/# QRQ0]HUR
R]RQH#FRQGLWLRQ1##7KHUHIRUH/#WKH#\LHOG#FKDQJH#UHVXOWLQJ
IURP#WKH#&OHDQ#$LU#$FW#$PHQGPHQWV#LV#HYDOXDWHG#DV
WKH#\LHOG# ORVV# UHODWLYH# WR#FOHDQ#DLU#XQGHU# WKH#&$$$
VFHQDULR#EHLQJ#HYDOXDWHG#FRPSDUHG#WR#WKH#\LHOG# ORVV
XQGHU#EDVHOLQH#+QR0&$$$,#FRQGLWLRQV1

#7KH# FKDQJH# LQ#\LHOGV/# UHODWLYH# WR#´FOHDQ#DLUµ# LV
FDOFXODWHG#DV=

DQG/##LI#\LHOG#XQGHU#FOHDQ#FRQGLWLRQV#LV#433#SHUFHQW#RI
SRVVLEOH#\LHOG/#WKHQ#EDVHOLQH#\LHOG#LQ#WKLV#FRQWH[W#LV#4
PLQXV#EDVHOLQH#\LHOG# ORVV1# #7KXV#WKH#FKDQJH# LQ#\LHOG
XQGHU# FOHDQ# DLU# FRQGLWLRQV# FDQ# EH# GLYLGHG# E\# WKH
EDVHOLQH#\LHOG/#DQG#WKH#FKDQJH#LQ#\LHOGV#UHODWLYH#WR#WKH
EDVHOLQH#FDQ#EH#JLYHQ#DV=

##86'$/#4<<8143

##7KH#QDWLRQDO#WRWDO#GRHV#QRW#LQFOXGH#86'$#DUHDV#GHVLJQDWHG44

´RWKHU#FRXQWLHVµ1##7KHVH#DUHDV#DUH#JURXSV#RI#FRXQWLHV#WKDW#IRU#RQH
UHDVRQ#RU#DQRWKHU# +GLVFORVXUH#UXOHV/# ORZ#DPRXQW#RI#SURGXFWLRQ/
HWF1,#DUH#QRW#LQGLYLGXDOO\#OLVWHG1##%HFDXVH#ZH#GLG#QRW#KDYH#R]RQH
YDOXHV#IRU#WKHVH#JURXSV/#ZH#GLG#QRW#XVH#WKHLU#SURGXFWLRQ#OHYHOV#LQ
WKH#FDOFXODWLRQ#RI#WKH#WRWDO#QDWLRQDO#SURGXFWLRQ1
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Table F-2
Relative Percent Yield Change

Corn Cotton Peanuts Sorgham Soybeans Winter Wheat

2000 Minimum Response 0.01% 1.66% 0.61% 0.01% 0.26% 0.20%
Maximum Response 0.05% 3.79% 0.61% 0.01% 2.75% 5.07%

2010 Minimum Response 0.01% 2.84% 1.36% 0.02% 0.42% 0.39%
Maximum Response 0.10% 6.58% 1.36% 0.02% 4.38% 9.11%

Economic Impact Estimates

7R#HVWLPDWH#WKH#HFRQRPLF#EHQHILWV#RI#FRQWUROV#RQ
R]RQH#SUHFXUVRU#SROOXWDQWV#LPSOHPHQWHG#SXUVXDQW#WR
WKH# 4<<3# &$$$# $PHQGPHQWV/# ZH# HYDOXDWHG# WKH
FKDQJHV#LQ#\LHOGV#UHVXOWLQJ#IURP#DGGLWLRQDO/#SRVW04<<3
FRQWUROV# LQ# WHUPV# RI# WKHLU# HIIHFW# RQ# DJULFXOWXUDO
PDUNHWV1# # 7R# GR# WKLV/# \LHOG# FKDQJHV# FDQ# EH
LQFRUSRUDWHG# LQWR# DQ# HFRQRPLF# PRGHO# FDSDEOH# RI
HVWLPDWLQJ# WKH# DVVRFLDWHG# FKDQJHV# LQ# HFRQRPLF
VXUSOXVHV#ZLWKLQ#WKH#DJULFXOWXUDO#HFRQRP\/#SUHIHUDEO\
RQH# WKDW# UHIOHFWV# FKDQJHV# LQ#SURGXFHUV·#SURGXFWLRQ
GHFLVLRQV# DQG# GHPDQG# VXEVWLWXWLRQ# EHWZHHQ# FURSV1
7KLV#W\SH#RI#G\QDPLF#DQDO\VLV#LV#QHHGHG#EHFDXVH#HYHQ
VPDOO#FKDQJHV#LQ#\LHOG#RU#SULFH#H[SHFWDWLRQV#FDQ#FDXVH
ODUJH#VKLIWV#LQ#WKH#DFUHDJH#DOORFDWHG#WR#VSHFLILF#FURSV/
DQG# WKH# GHJUHH# WR# ZKLFK# DOWHUQDWLYH# FURSV# ZLOO# EH
VXEVWLWXWHG#+SDUWLFXODUO\#IRU#IHHG#XVHV,1

7KH#PRGHOLQJ#DSSURDFK#XVHG#LQ#WKLV#DQDO\VLV#LV#WR
XVH#DQ#HFRQRPHWULF#PRGHO#RI#WKH#DJULFXOWXUDO#VHFWRU/
ZKLFK#HVWLPDWHV#GHPDQG#DQG#VXSSO\#XQGHU#GLIIHUHQW
SURGXFWLRQ#WHFKQRORJLHV#DQG#SROLF\#FRQGLWLRQV1##7KH
$*ULFXOWXUDO#6,PXODWLRQ#0RGHO#+$*6,0�,#KDV#EHHQ
XVHG#H[WHQVLYHO\#WR#HYDOXDWH#DLU#SROOXWLRQ#LPSDFWV/#DV
ZHOO# DV# D# QXPEHU# RI# RWKHU# HQYLURQPHQWDO# SROLF\
DQDO\VHV1# # 7KH# YHUVLRQ# RI#$*6,0�# XVHG# LQ# WKLV
DQDO\VLV#UHIOHFWV#SURGXFWLRQ#FRQGLWLRQV#DQG#SURMHFWLRQV
IRU# WKUHH# GLVFUHWH# SHULRGV=# 4<<3/# 5333/# DQG# 53431
3URMHFWLRQV# RI# WKH# 5333# DQG# 5343# EDVHOLQH# DUH
HVVHQWLDOO\# WKRVH# UHSRUWHG# E\# 86'$2(56# +86'$
4<<;E,1# #$# IHZ# HQGRJHQRXV# YDULDEOHV# LQ#$*6,0�
ZHUH#QRW# LQFOXGHG# LQ# WKH#86'$#EDVHOLQH1# #,Q# WKRVH
FDVHV/#WKH#4<<:#)RRG#DQG#$JULFXOWXUDO#3ROLF\#5HVHDUFK

,QVWLWXWH#+)$35,,#EDVHOLQH#ZDV#XVHG#+)$35,#4<<:,145

7KH#$*6,0�#EDVHOLQH#SURGXFWLRQ#DQG#SULFH#GDWD
VHUYH#DV#WKH#SRVW0&$$$#VFHQDULR#EDVHOLQH1# #3HUFHQW
UHODWLYH#\LHOG#ORVVHV#+35</V,#EHWZHHQ#WKH#SRVW0&$$$
DQG# SUH0&$$$# VFHQDULRV# DUH# WKH# UHOHYDQW# LQSXW
SDUDPHWHU# IRU# WKLV# DQDO\VLV/# IURP#ZKLFK#$*6,0�
FDOFXODWHV#QHZ#\LHOG#SHU#SODQWHG#DFUH#YDOXHV1##%DVHG#RQ
WKHVH#YDOXHV#+DV#ZHOO#DV#RQ#ODJJHG#SULFH#GDWD/#HQGLQJ
VWRFNV#IURP#WKH#SUHYLRXV#\HDU/#DQG#RWKHU#YDULDEOHV,/
$*6,0�#SUHGLFWV#DFUHDJH/#SURGXFWLRQ/#VXSSO\/#DQG
SULFH#SDUDPHWHUV#IRU#HDFK#FURS#IRU#HDFK#\HDU/#DV#ZHOO#DV
FDOFXODWLQJ# \LHOG# SHU# KDUYHVWHG# DFUH1# # )URP# WKHVH
UHVXOWV#DQG#WKH#GHPDQG#UHODWLRQVKLSV#HPEHGGHG#LQ#WKH
PRGHO/#$*6,0�# FDOFXODWHV# WKH# XWLOL]DWLRQ# RI# HDFK
FURS#+L1H1/#H[SRUWV/#IHHG#XVH/#RWKHU#GRPHVWLF#XVH/#HWF1,/
DV#ZHOO#DV#WKH#FKDQJH#LQ#FRQVXPHU#VXUSOXV/#QHW#FURS
LQFRPH/#GHILFLHQF\#SD\PHQWV#DQG#RWKHU#JRYHUQPHQW
VXSSRUW#SD\PHQWV1# #1HW#VXUSOXV# LV#FDOFXODWHG#DV#QHW
FURS#LQFRPH#SOXV#FRQVXPHU#VXUSOXV/#OHVV#JRYHUQPHQW
SD\PHQWV1

7DEOH#)06#SUHVHQWV# WKH#QHW# FKDQJHV# LQ#HFRQRPLF
VXUSOXVHV#LQ#QRPLQDO#WHUPV#IRU#RXU#WZR#WDUJHW#\HDUV/
5333#DQG#53431##7KH#SRVLWLYH#QHW#VXUSOXVHV#DUH#D#UHVXOW
RI#WKH#LQFUHDVH#LQ#\LHOGV#DVVRFLDWHG#ZLWK#ORZHU#R]RQH
OHYHOV# WKDQ# WKRVH#SUHGLFWHG# WR#RFFXU#XQGHU# WKH#SUH0
&$$$#VFHQDULR1##7KH#DQQXDO#YDOXH#RI#WKH#HVWLPDWHG
DJULFXOWXUDO# EHQHILWV# RI# WKH# &$$$# LQ# 5343# UDQJHV
EHWZHHQ#':18#PLOOLRQ#LQ#WKH#PLQLPXP#UHVSRQVH#FDVH#WR
DSSUR[LPDWHO\#'414#ELOOLRQ#LQ#WKH#PD[LPXP#UHVSRQVH
FDVH/#ZLWK# D#PHGLDQ# UHVSRQVH# RI# '883#PLOOLRQ1# # ,W

##'RFXPHQWDWLRQ#IRU#WKLV#YHUVLRQ#RI#$*6,0#FDQ#EH#IRXQG45

LQ#$EW#$VVRFLDWHV/#4<<;1
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VKRXOG# EH# UHLWHUDWHG# WKDW# WKLV# UDQJH# UHSUHVHQWV# WKH H[SRVXUH1# # 7KHVH# FRQVLGHUDWLRQV# QRWZLWKVWDQGLQJ/
LPSDFWV#WKDW#ZRXOG#RFFXU#LI#DOO#RI#WKH#DFUHDJH#SODQWHG WKHVH# YDOXHV# GR# LQGLFDWH# WKH# OLNHO\# PDJQLWXGH# RI
WR# D# JLYHQ# FURS# KDG# DQ# R]RQH# UHVSRQVH# IXQFWLRQ DJULFXOWXUDO#EHQHILWV# DVVRFLDWHG#ZLWK#SRVW0&$$$#RI
VLPLODU# WR# HLWKHU# WKH# PLQLPXP# DYDLODEOH# UHVSRQVH R]RQH# SUHFXUVRUV# XQGHU# WKH# &$$$/# EXW# QRW# WKH
IXQFWLRQ#RU#WKH#PD[LPXP#DYDLODEOH#UHVSRQVH#IXQFWLRQ1 SUHFLVH#YDOXH#RI#WKRVH#EHQHILWV1
7KH#DYDLODEOH#UHVSRQVH#IXQFWLRQV#GR#QRW#QHFHVVDULO\
EUDFNHW#WKH#WUXH#UDQJH#RI#SRWHQWLDO#FURS#UHVSRQVHV/#DQG
LW# LV#XQUHDOLVWLF# WR#DQWLFLSDWH# WKDW#DOO#DFUHDJH#ZLOO#EH
SODQWHG#LQ#FXOWLYDUV#ZLWK#D#XQLIRUP#UHVSRQVH#WR#R]RQH

Table F-3
Change in Net Crop Income, Consumer Surplus and Net Surplus 
Under the Post-CAAA Scenario (m illions of 1990$)

Change in Net Crop Income Change in Consumer Surplus Change in Net Surplus

Minimum Maximum Minimum Maximum Minimum Maximum

1990 $0 $0 $0 $0 $0 $0
2000 -$320 -$1,901 $367 $2,763 $46 $862
2010 -$736 -$4,555 $743 $5,643 $7.5 $1,088

Conclusions

$JULFXOWXUDO#EHQHILWV#DVVRFLDWHG#ZLWK#SRVW0&$$$
OHYHOV#RI#R]RQH#SUHFXUVRUV#XQGHU#WKH#&OHDQ#$LU#$FW#DUH
OLNHO\# WR#EH# IDLUO\# ODUJH1# #%HFDXVH# # LW# LV#SRVVLEOH# WKDW
RYHU# WLPH# SURGXFHUV# KDYH# DGRSWHG# PRUH# R]RQH0
UHVLVWDQW#FXOWLYDUV/#LW#PD\#EH#DSSURSULDWH#WR#FRQVLGHU
WKH#ORZHU#HQG#RI#WKH#UDQJH#RI#SUHGLFWHG#EHQHILWV#WR#EH
PRUH# LQGLFDWLYH#RI#WKH#OLNHO\#WRWDO#EHQHILWV#IRU#WKRVH
FURSV# LQFOXGHG# LQ# WKH# DQDO\VLV1# # 7KH# HVWLPDWHV
GHYHORSHG#LQ#WKLV#DQDO\VLV/#KRZHYHU/#GR#QRW#UHSUHVHQW
DOO#RI#WKH#OLNHO\#EHQHILWV#DFFUXLQJ#WR#DJULFXOWXUH/#LQ#WKDW
PDQ\#KLJK0YDOXH#DQG2RU#R]RQH#VHQVLWLYH#FURSV#FRXOG

QRW#EH#LQFOXGHG#LQ#WKH#DQDO\VLV#GXH#WR#HLWKHU#H[SRVXUH0
UHVSRQVH# GDWD# OLPLWDWLRQV# RU# DJULFXOWXUDO# VHFWRU
PRGHOLQJ# OLPLWDWLRQV1# # 7KH# VHFRQG# FRQVLGHUDWLRQ
LPSOLHV# WKDW# EHQHILWV# ZLOO# OLNHO\# EH# ODUJHU# WKDQ
HVWLPDWHG1# # 7KH#PLQLPXP# FDVH#PD\# EH# WKH#PRVW
DSSURSULDWH#VWDUWLQJ#SRLQW/#KRZHYHU/#GXH#WR#WKH#ILUVW
FRQVLGHUDWLRQ=# WKH# FXUUHQW# FURS#PL[#PD\#EH#ELDVHG
WRZDUG#KLJKHU#R]RQH#UHVSRQVLYHQHVV1##7KHUHIRUH/#ZH
DQWLFLSDWH# WKDW# FXPXODWLYH# QHW# SUHVHQW# YDOXH
DJULFXOWXUDO# EHQHILWV# IURP# WKH# &OHDQ# $LU# $FW
$PHQGPHQWV#RYHU#WKH#SHULRG#4<<3#WR#5343#DUH#RQ#WKH
RUGHU#RI#'7#ELOOLRQ#GROODUV1
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